A group ofneuroscientists at the Institute of Neuroscience, University of Oregon, use what is rapidly becoming a new standard embryological preparation, the zebra fish (Fig. 1) 
The late George Streisinger of the University of Oregon first promoted the zebra fish as particularly suitable for developmental and genetic studies. Some of his expectations are now being realised by others at the same institution.
Charles Kimmel and his associates have employed the cell marking techniques originally developed for use on the leech by David Weisblat, Gunter Stent, and their collaborators. Briefly, individual cells of the embryo are injected with fluorescent molecules (fluorescein or rhodamine conjugated to dextrans or horseradish peroxidase) that are subsequently passed on to the daughter cells. Thus, fluorescence unambiguously implies a cell's descent from an injected one. The embryo is then observed in real time as it develops. The fluorescent cells are visualized on a television screen coupled through a SIT camera to a fluorescence microscope. This equipment allows very low levels of incident radiation to be used since levels high enough to visualize the cell directly would kill it. Earlier work had shown that when blastomeres were injected, their progeny dispersed throughout the embryo and ultimately settled in a wide variety of tissues (nerve, muscle, epidermis, etc.), where they were intermixed with unlabelled cells from different clones.
In a recent paper, Kimmel and Warga 1 injected blastomeres, as before, but then waited until gastrulation before observing the cells in detail. They focused on one or several wellisolated fluorescent cells, and then monitored their fates. In most cases, all members of a subcione (the descendants of one of these isolated groups) settled in the same tissue -the two exceptions were probably neural crest cells. Fig. 2 summarizes the results of one such set of observations, typical of 13 others. The founder cell was injected in a 512-cell blastula at about 3 hours after fertilization. By 7 hours (midgastrula stage) two of the descendants, probably siblings, had settled in the neural tube where both divided and then dispersed longitudinallly to end up as four clusters of labelled cells on both sides of the midline.
These results show that the fate of a clone, i.e. the tissue that it will form, is restricted around the time of gastrulation, and that the maintenance of this restriction does not depend on the members of the clone remaining together. It is difficult to imagine how such clear cut conclusions could have been drawn with any other experimental technique. Moreover, it is likely that the zebra fish is particularly suited to this technique, since members of blastomeric clones are dispersed so widely during epiboly (the overgrowth of the surface of the embryo by presumptive ectoderm), that visually isolated single cells probably appear more frequently than, for example, in amphibian larvae, which develop without epiboly.
The development of spinal motor neurons has been described in three additional papers 2-4. In the first two, Eisen, Myers and Westerfield observed the growth cones of primary motor neurons. (The ventral horns of amphibians and fish have long been described as having two types of motor neurons, primary and secondary, the former being large, few in number and early to develop, relative to the latter.) In zebra fish, each segment has only three primary motor neurons, arranged rostrocaudally. They were observed in vivo, either with Nomarski optics on unstained material, or with fluor- Fig. I. A zebra fish. escence optics in embryos that had been injected as blastulas with one of the fluorescent markers. Axonal outgrowth was strikingly stereotyped. The growth cone of the caudal primary motor neuron was always the first to leave any segment of the spinal cord, and it always followed the same path to terminate in the ventral part of the hypaxial musculature*. Then the middle primary motor neuron's growth cone emerged, tracked its predecessor for a short distance, and then charted its own pathway into the epaxial musculature. Last to emerge was the growth cone of the rostral primary motor neuron; it followed its two predecessors initially and then diverged to ramify in the dorsal portion of the hypaxial musculature. All primaries of a given type followed the same trajectory in any segment. All three termination fields were restricted to the segment of origin.
These papers provide the first description of the behavior of single motor axons in the vertebrate nervous system, in contrast to the best previous work, in chick, which dealt with populations of axons 5'6. Moreover, the work in fish is done in real time, and in an intact embryo.
These events are very reminiscent of axonal pathfinding in the grasshopper CNS 7. In both cases, the particular neurons are identified uniquely (a hitherto uncommon occurrence in vertebrates), and their trajectories and terminations are very predictable -even certain subtleties of their behavior resemble the grasshopper's G and C neurons. For instance, the middle primary's growth cone typically pauses * The axial musculature is divided dorsoventrally by a horizontal septum into hypaxial and epaxial on the ventral and dorsal sides, respectively. 
